We present a new class of solutions of D = 10, N = 2 chiral supergravity. A nonvanishing background for the field strength G M N R of the complex twoform triggers AdS 3 × M 7 compactifications, where M 7 is a 7-dimensional compact manifold. When M 7 is a nonsymmetric coset space G/H, we can always find a set of constants G M N R covariantly conserved and thus satisfying the field equations. For example the structure constants of G with indices in the G/H directions are a covariantly conserved tensor. In some symmetric G/H, where these structure constants vanish, there may still exist conserved 3-forms, yielding AdS 3 × G/H solutions.
Introduction
Spontaneous anti de-Sitter compactifications of D = 10 chiral N = 2 supergravity have received some attention recently, in the light of the conjectured AdS/CFT correspondence [1] . In particular AdS 5 × M 5 solutions [2, 3] , where M 5 = compact space, have been used to glean information on the related 4-dimensional conformal field theory [1, 4, 3] . The presence of a (complex) three-form field strength can trigger compactifications on AdS 3 × M 7 , an example being the known solutions M 7 = S 3 × T 4 and M 7 = S 3 × S 3 × S 1 , whose corresponding two dimensional conformal theory has been investigated in [5] .
In this Letter we present a general class of AdS 3 × M 7 solutions with M 7 = compact 7-dimensional coset space G/H, and derive the conditions for these solutions to be supersymmetric backgrounds. This class of compactifications may be relevant for the study of the two-dimensional CFT's examined in ref.s [6] The theory contains a complex anti-Weyl gravitino ψ M and a complex Weyl spinor λ. The bosonic fields are: the graviton g M N , a complex antisymmetric tensor A M N , a real antisymmetric tensor A M N RS (restricted by a self-duality condition) and a complex scalar φ. There is a global U(1) symmetry that rotates the two supersymmetry charges into each other. According to a general mechanism in supergravity theories, the scalars can be interpreted as coordinates of noncompact coset spaces. Here the complex scalar φ parametrizes the coset SU(1, 1)/U(1).
After setting the spinor fields to zero, the field equations read [7] :
where R M N ≡ R S M SN and the curvature two-form is defined as R
; the vectorial quantities P M (complex) and Q M (real) are related to the scalar fields (and derivatives thereof), F P QRSN and G P QN to the field strengths of the four-form and of the two-form, and ∇ is the Lorenz covariant derivative [7] . Moreover the following Bianchi identities hold (a consequence of the field definitions):
The supersymmetry variations of the bosonic fields are proportional to Fermi fields, and these vanish in the type of backgrounds we are considering. On the other hand, the supersymmetry variations of the fermionic fields are:
(in backgrounds with ψ = 0, λ = 0) [7] . A solution is supersymmetric if there exist spinors ε for which these variations vanish. 
where e and g are complex constants and J abc a real constant antisymmetric tensor, the field eq.s (1.4) take the form:
Substituting the Ansatz(2.1)and the relation (2.3) into the remaining field eq.s yields: As we show in the following, such J abc always exist in nonsymmetric coset spaces G/H ( and in various symmetric G/H). Moreover J ab is diagonal, allowing in most cases G/H to solve eq. (2.5) after a vielbein rescaling.
G/H geometry and the tensor J abc
The structure constants of G = H + K are defined by
where the index conventions are obvious. As discussed in ref. [8] (p. 251), whenever H is compact or semisimple one can always find a basis of K a such that the structure constants C j ia vanish. In that case the G = H + K split, or equivalently the coset space G/H is said to be reductive. For this reason we will deal in this paper only with reductive coset spaces. Another important observation is that when G/H is reductive the structure constants C b ia can always be made antisymmetric in a, b by an appropriate redefinition
For later use we recall the expression of the G/H Riemannian connection
where V c and Ω i are the K and H vielbeins respectively, and we have allowed for rescalings r c of V c in the isotropy irreducible subspaces of K, see ref.s [10, 11, 12] . These subspaces correspond to the block-diagonal pieces of the matrices C a bi , so that
and reads [12] :
Consider now the field eq. (2.6), i.e.:
where the connection 1-form components are defined by
One possible choice for a J abc satisfying (3.6) is given by:
i.e. the adjoint action of H on B vanishes. It is not difficult to prove that in (3.2) the term multiplying V c is H-invariant. In fact each of the three terms within parentheses in (3.2) is H-invariant, as one can show by using Jacobi identities and (3.3).
In general the only H-invariant tensor with two free indices is the Killing metric (except in the special case of S 2 , where one has also ǫ ab ), and therefore B In conclusion, the choice (3.7) satisfies the field eq.s (2.6). Moreover J ab ≡ J acd J bcd , being a symmetric H-invariant tensor, must be proportional to the Killing metric in the H-isotropy subspaces.
The structure constants C abc are not the most general solution to eq. (3.6). For example also Antisymm (C c ab ), i.e. the antisymmetrization of C c ab on its three indices, satisfies eq. (3.6). In fact there may exist J abc tensors satisfying (3.6) even for symmetric G/H; this happens obviously for S 3 = SO(4)/SO(3), where J abc is proportional to ǫ abc , or less trivially in the case G/H = S 3 × CP 2 discussed in Section 7.
Supersymmetry conditions
We adopt the following real representation of the D = 3 + 7 gamma matrices:
where the SO(1, 2) gamma matrices are:
and the real SO(7) gamma matrices are given by the octonion structure constants (totally antisymmetric): The supersymmetry parameter ε has the same Weyl chirality as the gravitino ψ, i.e. Γ 11 ε = −ε (anti-Weyl). Any anti-Weyl SO(1, 9) spinor can be decomposed as :
where ξ N and η N are real SO(1, 2) and SO (7) spinors, respectively, and c N ∈ C. Substituting in the λ supersymmetry condition:
which can hold only if there exist SO(7) spinors satisfying:
where we have also used (2.3). Consider now to the ψ supersymmetry condition:
V m and V d are the AdS 3 and M 7 vielbeins respectively. Substituting the Γ-matrix and ε decomposition leads to:
where we have dropped the index N since the conditions can be satisfied only if they hold separately for every N. Moreover use of (4.8) has been necessary in order to achieve the factorization of (4.9) into (4.10) and (4.11). The modulus of c is irrelevant in (4.10) and (4.11), and we can set c = exp(iϕ). Then the integrability condition for (4.10) is:
The field equations (2.4) tell us that the AdS 3 curvature is:
mn rs (4.13) so that the integrability condition can be satisfied if and only if the phase of c is such that: |e| 2 = e 2 exp(−4iϕ) ⇒ e = α|e| exp(2iϕ), α = ±1 (4.14)
cf. ref. [13] . Using this relation and (2.3) into (4.11) yields finally:
The integrability condition for (4.16) reads:
The AdS 3 × M 7 solution preserves N supersymmetries if and only if there exist N independent SO(7) spinors η satisfying simultaneously eq.s (4.8) and (4.16).
In next Section we test our formulae in the case of the two known supersymmetric solutions, corresponding to G/H = S 3 × T 4 and G/H = S 3 × S 3 × S 1 .
The supersymmetric solutions AdS
and
We'll treat the two solutions simultaneously. The J abc tensors are simply the ǫ abc Levi-Civita tensors in the S 3 directions, so that Einstein field equations (2.5) are respectively:
fixing the radii of the S 3 spheres. In the real gamma matrix representation of Section 4, the δλ = 0 supersymmetry condition is satisfied by any linear combination of the four independent spinors η 1 , η 2 , η 3 , η 8 , η a being the 8-dimensional spinor having the a-th component as only nonvanishing component. This holds for both solutions. On the other hand, the δψ = 0 supersymmetry condition is satisfied by 8 independent real spinors η
± referring to the sign α of (4.16). These spinors depend on the M 7 coordinates. Again this holds for both solutions. The two compactifications have then N = 8 supersymmetries, or 16 real conserved supercharges (since ξ has two real components).
Other AdS 3 × G/H solutions
A complete classification of all AdS 3 × G/H solutions based on the Ansatz (2.1) is postponed to a later publication. This requires to find the most general J abc that solves eq. (3.6) for each 7-dimensional G/H.
Here we give some selected examples, choosing some particular J tensors. In fact, all the 7-dimensional G/H cosets classified in [14] are solutions of the IIB field equations, after suitable rescalings of the coset vielbeins. But the G/H list of IIB solutions is actually larger than the one relevant for D = 11 supergravity compactified on AdS 4 ×G/H. Indeed in the IIB case the field equations do not force G/H to be an Einstein space, but rather to be "isotropy Einstein", i.e. with a Ricci tensor R ab proportional to δ ab in each isotropy irreducible subspace of G/H. The proportionality constant can also vanish: when this happens in one-dimensional subspaces S 1 factors are allowed (they were excluded in the list of [14] ).
AdS
The M pqr spaces have been studied in detail in ref.s [15, 11] . They have three isotropy irreducible subspaces, allowing three independent rescalings a, b, c of the vielbeins corresponding to the (1,2), 3, (4,5,6,7) directions and preserving the SU(3) × SU(2) × U(1) isometry. Their Ricci tensor is given by [15] :
For q = 0, p = 0 we can redefine:
so that the Ricci tensor becomes:
An explicit check reveals that taking J abc to be the Levi-Civita tensor in the directions 1,2,3 (as in the case of the S 3 × T 4 solution) and otherwise zero satisfies the condition (3.6). Then the field equations are as in (5.1), and are satisfied by the Ricci tensor in (6.3) when the rescalings are:
requiring p/q ≥ 4. The particular case q = 0, corresponding to S 2 × S 5 , is also a solution: the rescalings are then:
The δλ supersymmetry condition is satisfied by the same spinors η 1 , η 2 , η 3 , η 8 discussed in the previous Section. However these spinors do not satisfy the δψ condition, and therefore these solutions are not supersymmetric.
There are other possible choices for J abc . For example J abc = Antisymm(C c ab ) leads to field equations that can still be solved by a set of different rescalings α, β, γ. In this case the four directions 4,5,6,7 are not Ricci flat.
AdS 3 × N

010
The N 010 coset spaces are a special case in the class of N pqr coset spaces studied in ref.s [16, 17, 12] in the context of D = 11 supergravity compactifications. They can be realized as the quotient:
where the SU(2) in the denominator is diagonally embedded in G = SU(3)×SU (2) . In this formulation the full isometry of N 010 comes from the left action of G [16, 12] . The N 010 geometry has been studied in detail in [12] , and the Ricci tensor is given by: One can see easily that the δλ supersymmetry condition is satisfied by just one of these solutions, corresponding to σ = 0, i.e. the N = 8 supersymmetric AdS 3 × S 3 × T 4 compactification. All the other values of σ break supersymmetry. Thus we obtain a class of continuously connected solutions, parametrized by σ, all of them nonsupersymmetric except in the limit σ = 0.
